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Identifying Cluster Topologies from Coordinate Data.
To identify the clusters, we proceed as follows. Clusters of size m are identified from confocal microscopy coordinate data [1] based on a bond distance of 1.4 σ. m = 3 clusters are then classified as 3A triangles or linear clusters if they have 3 or 2 bonds respectively.
Similarly, m = 4 clusters are identified as 4A tetrahedra if they have 6 bonds, 4D diamonds if they have 5 bonds or 4X if they have fewer bonds. In the case of m ≥ 5, we use the topological cluster classification (TCC) [2, 3] to identify 5A, 6Z or 7A, based on their bond topology. We also tested for the 6A octahedron but none were found. Clusters of a given size m not identified as a particular structure were labelled as "mX". Typical data are shown in 
Brownian Dynamics Simulations.
To confirm that the behaviour of the four-membered clusters is that expected, we use standard Brownian dynamics simulation. Our more extensive study is reported in [4] , in which our simulation methodology is detailed. Here in Fig. S2 , we show results for 4membered clusters as a function of Morse potential well depth βε M . The Morse potential
We set the range parameter ρ 0 = 33.1. This interaction has been shown to be a good approximation to colloid-polymer mixtures [3, 5] . Data are plotted for a range of strengths of the Yukawa repulsion. In all cases, the system forms 4A tetrahedra at sufficient strength : Electrostatic potential energy as a function of rotation angle δ. We imagine two discs, each with 4 charging groups of diameter 1 nm. Three are ionised on each disc, the fourth, located at the point of contact, has an ion bound to it. These are indicated in a-c at rotation angles of δ = 0, π/3 and 2π/3 respectively. In d, the electrostatic potential energy is then plotted as a function of rotation. This is calculated as the sum of Yukawa interactions between the three charge sites on each colloid. Note that although our analysis considers discs, the results are unaltered for spherical particles with four charging sites around their equators. Adding two further sites at the poles also has no effect on the change in the value of u(δ) upon rotation. We choose a conservatively large value of 1 nm for the diameter of the charging group. Clearly, smaller ionic sizes correspond to larger potential energy barriers.
